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(57) ABSTRACT

A plastic sheet for a packaging container with which the
activity of microorganisms which stays on a stored matter
such as raw fishes and meats before packaging or adheres
thereto after packaging is lowered, and the growth of the
microorganisms is suppressed in the case of storing or trans-
porting meat and fish bodies in a raw state.

The plastic sheet for a packaging container comprises a three-
layer structure plastic sheet layered using a polyethylene film
as an inner layer containing an antioxidant and an antibacte-
rial, a polyvinyl alcohol film as an intermediate layer having
high gas barrier properties and a polypropylene film as an
outer layer.

19 Claims, 7 Drawing Sheets
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1
PLASTIC SHEET FOR PACKAGING
CONTAINER

TECHNICAL FIELD

The present invention relates to a plastic sheet for a pack-
aging container for packaging raw fish and meats and other
storage matter in a container for long-term storage.

BACKGROUND ART

Tuna, bonito, and other large fish caught by deep-sea fish-
ing or commercially grown in remote areas have their internal
organs and the like removed at the fishery where they were
raised or on the fishing vessel where they are caught fish, after
which they are cut and frozen or wholly frozen at low tem-
perature into blocks to be preserved and transported to the
consuming region in a frozen state.

On the other hand, the whole or cut blocks are convention-
ally inserted in a bag made of plastic film having low-oxygen
gas permeability in a reduced-pressure state as proposed in
Patent Documents 1 and 2. The blocks are sealed, the pack-
aging bag or a plurality of the packaging bags packaged in the
same manner are stored at low temperature using ice or
another cooling agent in a Styrofoam container or the like.

However, a conventional method uses a plastic film having
gas barrier properties as a package, uses a Styrofoam con-
tainer or the like as the wrapping, and stores and transports
raw fish. Such a method cannot suppress the proliferation of
bacteria and other microorganisms that were present before
the raw fish were packaged or that were deposited after pack-
aging, and the freshness of the raw fish cannot be adequately
maintained over a long period of time. When the interior of
the plastic film bag is degassed using a vacuum packaging
machine, the interior of the package is decompressed,
whereby drip outflow from, e.g., the raw tuna block is facili-
tated and this facilitates the occurrence of new bacteria. The
same phenomenon occurs in the case of raw meats and the
like.

Patent Document 1: Japanese Patent Application Laid Open

2000-335599
Patent Document 2: Japanese Patent Application Laid Open

2006-14630

DISCLOSURE OF THE INVENTION
Problems the Invention is to Solve

Inview of the above facts, an object of the present invention
is to provide a packaging container that improves a conven-
tional plastic sheet for a packaging material, for example,
reduces the activity of microorganisms that were left behind
on the storage raw fish and meats or other storage matter
before being packaged or that were deposited after packag-
ing, and suppresses the proliferation of the microorganisms.

Means of Solving the Problems

In order to solve the problems described above, the first
aspect of the present invention is a plastic sheet for a pack-
aging container, characterized in comprising a two-layer
structure plastic sheet layered using a polyethylene film as an
inner layer containing an antioxidant and an antibacterial and
a polyvinyl alcohol film as an outer layer having high gas
barrier properties.
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The second aspect is characterized in that the polyethylene
film contains 1 to 20 parts by weight of the sum of an anti-
oxidant and an antibacterial per 100 parts by weight of the
polyethylene film.

The third aspect is characterized in that the two-layer struc-
ture plastic sheet structure has the thickness of the polyeth-
ylene film set to 50 to 200 pm and the thickness of the
polyvinyl alcohol film set to 12 to 30 pm.

The fourth aspect is characterized in comprising a three-
layer structure plastic sheet layered using a polyethylene film
as an inner layer containing an antioxidant and an antibacte-
rial, a polyvinyl alcohol film as an intermediate layer having
high gas barrier properties, and a polypropylene film as an
outer layer.

The fifth aspect is characterized in that the polyethylene
film contains 1 to 20 parts by weight of the sum of an anti-
oxidant and an antibacterial per 100 parts by weight of the
polyethylene film.

The sixth aspect is characterized in that the three-layer
structure plastic sheet structure has the thickness of the poly-
ethylene film set to 50 to 200 pum, the thickness of the poly-
vinyl alcohol film set to 12 to 30 um, and the thickness of the
polypropylene film set to 15 to 50 um.

The seventh aspect is characterized in that a preservative is
furthermore included in the polyethylene film.

The eighth aspect is characterized in that a packaging con-
tainer characterized in being manufactured using the plastic
sheet for a packaging container, and having an opening part
that can be partly unsealed at the periphery, wherein the
opening part is formed capable of being unsealed by a fas-
tener and is formed capable of being flattened and thinly
folded when storage matter is not being stored.

Effects of the Invention

In accordance with the present invention, a polyethylene
film containing an antioxidant in the inner layer of the two-
layer structure plastic sheet that is in contact with raw fish and
meats or other storage matter is used. Therefore, oxygen or
the like derived from oxygen gas or the like remaining in the
storage matter from before packaging is reduced by the anti-
oxidant effect of a portion of the antioxidant bled out onto the
inner surface of the inner layer. For example, the activity of
aerobic bacteria can be dramatically reduced, and the anti-
bacterial effect can be increased as a result. Since an antibac-
terial is included, there is a synergistic effect between the
antibacterial and a portion of the antioxidant that has bled out
onto the inner surface of the inner layer, whereby the occur-
rence of odors and the progress of decay of the storage matter
can be prevented because the proliferation of bacteria and
other microorganisms deposited on the storage matter after
packaging can be suppressed.

The freshness of the storage matter can be viewed from the
exterior of the inner layer because the transparency of the
polyethylene film is relatively good. Also, natural dripping
from the storage matter and other moisture content is not
liable to leak to the exterior through the inner layer because
the moisture-blocking properties of the polyethylene film are
excellent.

The first embodiment of the present invention relates to a
two-layer structure plastic sheet. Since a polyvinyl alcohol
film having high gas barrier properties is used as the outer
layer of the two-layer structure plastic sheet, gas generated by
the progression of decay of the storage matter is not passed
through the outer layer and discharged to the exterior, and air
or the like from the exterior is not liable to pass through the
outer layer and enter into the inner layer because the gas
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barrier properties and transparency are excellent. Also, the
freshness of the storage matter can be viewed from the exte-
rior of the outer layer.

Since 1 to 20 parts by weight of the sum of the antioxidant
and the antibacterial per 100 parts by weight of the polyeth-
ylene film (i.e., 100 parts by weight of a polyethylene resin of
a film material, and the same applies hereinbelow), microor-
ganisms deposited on the storage matter are eliminated in a
short period of time without compromising the properties of
the polyethylene film, thereby further preventing the progress
of decay of the storage matter.

There is a synergistic effect between the antibacterial and
the antioxidant when a polyethylene film having a content
ratio of the antibacterial and the antioxidantinarange 1:1/100
to 1:100 in terms of antibacterial to antioxidant is used. Gen-
erally, the antioxidant effect and the antibacterial effect act
with good balance when a polyethylene film having a content
ratio of the antibacterial and the antioxidant in a range 1:1/10
to 1:10 is used, and it is possible to obtain a plastic sheet for
a packaging container that has good general applicability
without regard to the type of raw fish, meats, or other storage
matter.

Since the outer layer is a polyvinyl alcohol film having high
gas barrier properties in which the oxygen gas transmissivity
is 1.0 cc/m>-d-atm or less, the possibility that gas generated by
the progress of decay of the storage matter passes through the
outer layer and is discharged to the exterior and that air or the
like from the exterior will pass through the outer layer and
enter into the inner layer is reduced, whereby the activity of
aerobic microorganisms can be reduced and the proliferation
thereof can be suppressed. It is particularly preferred that the
polyvinyl alcohol film having high gas barrier properties be
one in which the transmissivity of the oxygen gas is 0.5t0 0.7
cc/m?-d-atm.

Since a two-layer structure plastic sheet composed of a
polyethylene film having a thickness of 50 to 200 pm and a
polyvinyl alcohol film having a thickness of 12 to 30 um are
used, the effect of suppressing the proliferation of microor-
ganisms by the polyethylene film containing the antioxidant
and the antibacterial and the gas barrier effect of the polyvinyl
alcohol film are demonstrated with good balance, and it is
possible to obtain a plastic sheet for a packaging container
that has good general applicability.

The second embodiment of the present invention relates to
a three-layer structure plastic sheet. The plastic sheet for a
packaging container is composed of a three-layer structure
plastic sheet layered using a polyethylene film as an inner
layer containing an antioxidant and an antibacterial, a poly-
vinyl alcohol film as an intermediate layer having high gas
barrier properties, and a polypropylene film as an outer layer.
Therefore, the plastic sheet for a packaging container has
good resistance to impacts from the exterior of the outer layer,
can withstand long-term use, the external surface can be
printed on, and the state of freshness of the storage matter can
be viewed from the exterior of the outer layer, because the
mechanical strength and transparency of the polypropylene
film is good and the colorability is excellent. Therefore, the
packaging container manufactured using the three-layer
structure plastic sheet also serves as external packaging and
can therefore also serve as an outer covering. Humidity from
the exterior is prevented from passing through the outer layer
by moisture blocking properties of the polypropylene film
and is prevented from reaching the polyvinyl alcohol film as
the intermediate layer. The polyvinyl alcohol film as the inter-
mediate layer can thereby avert the loss of the gas barrier
effect due to the effect of humidity.
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Since the three-layer structure plastic sheet has a polypro-
pylene film having a thickness of 15 to 50 um, the gas barrier
effect, the effect of suppressing the proliferation of microor-
ganisms deposited on storage matter, and the impact-resis-
tance and durability are demonstrated with good balance, and
itis possible to obtain a plastic sheet for a packaging container
that has good general applicability.

In the two-layer and three-layer structure plastic sheets, a
preservative may furthermore be included in the polyethylene
film of the inner layer in contact with the storage matter. The
entry, growth, and proliferation of microorganisms can be
prevented by part of the preservative that has bled out on the
inner surface of the inner layer, and the synergistic effect of
the antioxidant, antibacterial, and preservative can prevent
the decay of raw fish, meats, and other storage matter for
which freshness is particularly important in terms of product
value.

Since the polyethylene film contains 1 to 20 parts by weight
of'the sum of an antioxidant and an antibacterial per 100 parts
by weight of the polyethylene film (i.e., 100 parts by weight
ofapolyethylene resin of a film material, and the same applies
hereinbelow), it is possible to obtain a plastic sheet for a
packaging container in which the freshness of the storage
matter can be maintained and long-term storage is made
possible without compromising the properties of the polyeth-
ylene film.

There is a synergistic effect between the antioxidant, the
antibacterial, and the preservative when a polyethylene film
having a content ratio of the antioxidant and the antibacterial
as a sum, and the content ratio of the preservative in a range
1:1/10 to 1:10 is used. Generally, the antioxidant effect, the
antibacterial effect, and the preservative effect act with good
balance when a polyethylene film having the content ratio
described above in a range 1:1/5 to 1:5 is used, and it is
possible to obtain a plastic sheet for a packaging container
that has good general applicability that is advantageous for
raw fish, meats, and other storage matter for which freshness
is particularly important in terms of product value.

The packaging container according to the present invention
is manufactured from a plastic sheet for a packaging con-
tainer, has an opening part that can be partly unsealed at the
periphery, is formed so that the opening part that can be sealed
using a fastener, and is configured so as to be capable of being
thinly flattened and folded when storage matter is not being
stored. Therefore, a sealed bag can be formed, the progress of
decay of the storage matter and the occurrence of bad odor are
suppressed, and the leakage of moisture, gas, or the like from
the storage matter to the exterior can be prevented during
storage of the storage matter over a long period of time. The
storage matter can be viewed from the exterior, numerous
bags can be conveniently prepared in advance in preparation
for storage and use, and the process for storing the storage
matter can be facilitated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of the first embodiment of
the present invention;

FIG. 2 is a cross-sectional view of the second embodiment
of the present invention;

FIG. 3 is a perspective view of the packaging container bag
made of the three-layer structure sheet of the second embodi-
ment of the present invention;

FIG. 4 is a diagram showing the result of measuring the
viable cell count of bacteria in raw tuna at 10° C. to 15° C.;

FIG. 5 is a diagram showing the result of measuring the
viable cell count of bacteria in raw tuna at 10° C. to 20° C.;
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FIG. 6 is a diagram showing the result of measuring the
transmission rate of hydrogen sulfide;

FIG. 7 is a diagram showing the result of measuring the
transmission rate of decay components; and

FIG. 8 is a diagram showing the result of measuring the K
value in raw tuna.

KEY TO THE SYMBOLS

1 Plastic sheet for a packaging container of the first
embodiment of the present invention

2, 12 Polyethylene film

3, 13 Polyvinyl alcohol film

5 Antioxidant/antibacterial

11 Plastic sheet for a packaging container of the second
embodiment of the present invention

14 Polypropylene film

6 Packaging container of the present invention

7 Bag main body

8 Fastener

9 Upper plastic sheet

9' Lower plastic sheet

BEST MODE FOR CARRYING OUT THE
INVENTION

Next, the best mode for the plastic sheet for a packaging
container of the present invention is described with reference
to the drawings. FIG. 1 shows a cross-sectional view of the
first embodiment of the plastic sheet for a packaging con-
tainer of the present invention. FIG. 2 is a cross-sectional
view of the second embodiment of the plastic sheet for a
packaging container of the present invention. The same ref-
erence numerals are assigned to the same constituent parts in
all the drawings.

The plastic sheet 1 for a packaging container of the first
embodiment shown in FIG. 1 is composed of a two-layer
structure sheet layered that includes a polyethylene film 2
having a thickness of 50 to 200 um, preferably a thickness of
100 um as inner layer, and a polyvinyl alcohol film 3 having
high gas barrier properties and a thickness of 12 to 30 pum,
preferably a thickness of 12 um as an external layer.

An antioxidant and antibacterial are mixed with polyeth-
ylene film 2 and preservatives may also be added. The anti-
oxidant substance and antibacterial are schematically shown
in the drawings and the same reference numeral 5 is used (the
same applies when a preservative is added). Content ratios of
the antioxidant substance, the antibacterial, and the preserva-
tive are preferably modified in a range of the content ratios in
accordance with properties of the specific storage matter, e.g.,
the type and size of the raw fish and meats in the case that the
bag is made of a two-layer structure sheet and used as a
packaging container. For example, the antioxidant content
ratio is preferably increased when the bag is used for storage
matter for which strong antioxidants are particularly elective
for suppressing the progress of decay. The antibacterial con-
tent ratio is preferably increased when the bag is used for
storage matter for which a strong antibacterial is particularly
effective, and the preservative content ratio is preferably
increased when the bag is used for storage matter for which
strong preservatives are particularly effective.

The storage matter is not limited to raw fish and meats, and
itis also possible to store rice, wheat, and other grains, as well
as human and animal remains.

The antioxidant preferably contains one type or a combi-
nation of types selected from flavonoids, tannins, anthocya-
nins, isoflavones, and other polyphenols, catechin, vitamin C,
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6

vitamin E, and the like in accordance with the specific prop-
erties of the storage matter in the case of packaging container.

The antibacterial preferably contains one type or a combi-
nation of types selected from a silver-ion antibacterial, a
phenol ether-based antibacterial, natural antibacterial, glyc-
erine fatty acid esters, and the like in accordance with the
specific properties of the storage matter in the case of pack-
aging container.

The preservative preferably contains one type or a combi-
nation of types selected from, e.g., paraben or another preser-
vative in accordance with the specific properties of the storage
matter in the case of packaging container.

The content of antioxidant and antibacterial in the polyeth-
ylene film 2 is 1 to 20 parts by weight of the sum of the
antioxidant and the antibacterial per 100 parts by weight of
the polyethylene film, preferably 3 to 10 parts by weight. The
content ratio of the antibacterial and the antioxidant is in a
range 1:1/100 to 1:100 (antibacterial to antioxidant), prefer-
ably in a range 1:1/10 to 1:10.

In the case that a preservative is also included, the content
of antioxidant, antibacterial, and the preservatives as a total is
1 to 20 parts by weight per 100 parts by weight of the poly-
ethylene film, more particularly preferred is 3 to 10 parts by
weight.

A low-density polyethylene film is preferably used as the
polyethylene film because the heat seal properties and trans-
parency are excellent. Therefore, the periphery of the bag is
readily fused together when the bag is manufactured using a
bag-making machine, and a packaging container having high
transparency and high seal strength can be readily obtained.

Since a polyvinyl alcohol film 3 having high-gas barrier
properties in which the oxygen gas permeability is 1.0
cc/m*-d-atm or less, preferably 0.5 to 0.7 cc/m>-d-atm or less
as is layered as the outer layer on the polyethylene film 2, a
high quality plastic sheet for a packaging container having
high transparency and particularly high gas barrier properties
can be obtained. Such a structure is preferred in that a two-
layer structure sheet having very high gas barrier properties
can be obtained when a drawn polyvinyl alcohol film is used
as the polyvinyl alcohol film having high gas barrier proper-
ties.

The entire thickness of the two-layer structure sheet, i.e.,
the thicknesses of the inner and outer layers, is not particu-
larly limited, and may be arbitrarily modified in accordance
with the type and purpose of the packaging container in which
the layers are to be used. For example, when the bag is used as
packaging for a single raw tuna, the thickness of the polyeth-
ylene film is preferably 50 to 200 pm, the thickness of the
polyvinyl alcohol film is preferably 12 to 30 um, and the
thickness of the entire two-layer structure sheet is preferably
62 to 220 um.

The plastic sheet 1 for a packaging container 11 of the
second embodiment shown in FIG. 2 is composed of a three-
layer structure sheet layered that includes a polyethylene film
12 having a thickness of 50 to 200 um, preferably a thickness
of 100 pm as inner layer; a polyvinyl alcohol film 13 having
high gas barrier properties and a thickness of 12 to 30 pum,
preferably a thickness of 12 um as an intermediate layer; and
a polypropylene film 14 having a thickness of 15 to 50 pm,
preferably a thickness of 20 um as an outer layer.

The content of the antioxidant and the antibacterial in the
polyethylene film is 1 to 20 parts by weight, preferably 3 to 10
parts by weight, as a sum of the antioxidant and the antibac-
terial per 100 parts by weight of the polyethylene film in the
same fashion as the first embodiment. The content ratio of the
antibacterial and the antioxidant is preferably 1:1/100 to
1:100, preferably in a range of 1:1/10 to 1:10 in terms of
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antibacterial to antioxidant. A low-density polyethylene film
is used as the polyethylene film, but the same as that used in
the first embodiment is preferred.

In the case that a preservative is furthermore added, the
content ratio is 1 to 20 parts by weight, preferably 3 to 10 parts
by weight, as a sum of the antioxidant, the antibacterial, and
the preservative per 100 parts by weight of the polyethylene
film in the same fashion as the first embodiment.

A drawn polyvinyl alcohol film is used as the polyvinyl
alcohol film 13, which is layered as the intermediate layer
having high gas barrier properties, and is preferably the same
as that layered as the outer layer of the first embodiment.

A polypropylene film 14 is layered as the outer layer on the
intermediate layer composed of the polyvinyl alcohol film 13.
It is preferred that a drawn polypropylene film be used as the
polypropylene film because a three-layer structure sheet that
further improves the mechanical strength can be obtained.

The thickness of the entire three-layer structure sheet, i.e.,
the thicknesses of the inner layer, the intermediate layer, and
the outer layer are not particularly limited and can be arbi-
trarily varied in accordance with the type and purpose of the
packaging container in which the layers are to be used. When
the bag is used as a packaging container for a single raw tuna,
the thickness of the polyethylene film 12 is preferably 50 to
200 pm, the thickness of the polyvinyl alcohol film 13 is
preferably 12 to 30 pum, the thickness of the polypropylene
film 14 is preferably 15 to 50 um, and the thickness of the
entire three-layer structure sheet is preferably 77 to 280 pm.

FIG. 3 is a perspective view of the packaging container 6
manufactured using the three-layer structure sheet 11 of the
second embodiment and formed into a storage preservation
bag for a single raw tuna of about 100 kg. The bag main body
7 can be thinly flattened and folded when storage matter is not
being stored, and when the bag is to be used, a box-type
storage container can be readily formed by merely opening a
fastener 8, and grasping, vertically pulling, and spreading out
the folded upper and lower plastic sheets 9, 9' that form the top
and back surfaces. Therefore, the operation for storing stor-
age matter is facilitated and the storage container itself can
also serve as a coffin.

Next, the present invention will be described in greater
detail using examples.

Example 1

Test pieces of the present invention were prepared as
sample #1 using the three-layer structure plastic sheet of the
second embodiment shown in FIG. 2 having a size of about 50
mmx50 mm, and in which a polyethylene film having a thick-
ness of about 0.1 mm was used as the inner layer, a polyvinyl
alcohol film having a thickness of about 0.012 mm and high
gas barrier properties was used as the intermediate layer, and
a polypropylene film having a thickness of 0.020 mm was
used as the outer layer to form a three-layer structure sheet
having an overall thickness 0f0.132 mm. A low-density poly-
ethylene film was used as the polyethylene film of the inner
layer, and 5 parts by weight of catechin as the antioxidant and
5 parts by weight of a silver-ion antibacterial as the antibac-
terial per 100 parts by weight of the polyethylene film were
dispersed and added in the low-density polyethylene film.
FIG. 2 schematically shows the state in which the 5 parts by
weight of the antioxidant and the 5 parts by weight of the
antibacterial have been dispersed and added in the polyeth-
ylene film as the inner layer.

A test method that conforms to “JIS 72801 (relevant to
antibacterial products, antibacterial test method, and antibac-
terial effect)” was used. E. coli bacteria were seeded as the test
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bacteria on one surface of the polyethylene film that is in
contact with storage matter. After inoculation, a viable cell
count of 2.4x10° in measurement 1, a viable cell count of
2.6x10° in measurement 2, a viable cell count of 2.5x10° in
measurement 3, and a viable cell count of 2.5x10° as a mean
value were measured for each test piece. Sampling was car-
ried out 12 and 24 hours later.

Sample #1 was measured 12 hours later at 35° C., and the
viable cell count was reduced to less than 10 relative to
measurements 1 through 3 and the mean value thereof. Mea-
surement was similarly carried out 24 hours later and a viable
cell count was essentially undetected.

Table 1 shows the results of measuring the viable cell
counts of the F. coli bacteria of sample #1 of example 1.

Sample #2 was used as a comparative example 1 of
example 1, wherein 10 parts by weight of a silver-ion anti-
bacterial were dispersed and admixed as an antibacterial per
100 parts by weight of the polyethylene film in the low-
density polyethylene film of the inner layer of the same three-
layer structure plastic sheet of sample #1. The viable cell
counts of the E. coli bacteria of sample #2 immediately after
inoculation were the same as measurements 1 through 3 and
the mean value of sample #1.

Sample #2 was measured 12 hours later at 35° C., and the
viable cell count of measurement 1 was reduced to less than
80, the viable cell count of measurement 2 was reduced to less
than 70, the viable cell count of measurement 3 was reduced
to less than 90, and the mean value of the viable cell counts
was reduced to less than 80. Measurements were similarly
carried out 24 hours later, and the viable cell counts of mea-
surements 1 through 3 and the mean value thereof were
reduced to 10 or less.

Table 1 shows the results of measuring the viable cell
counts of the E. coli bacteria of sample #2 of comparative
example 1.

Sample #3 was used as a comparative example 2 of
example 1, wherein 10 parts by weight of catechin were
dispersed and admixed as an antioxidant per 100 parts by
weight of the polyethylene film in the low-density polyethyl-
ene film of the inner layer of the same three-layer structure
plastic sheet of sample #1. The viable cell counts of the £. coli
bacteria of sample #3 immediately after inoculation were the
same as measurements 1 through 3 and the mean value of
sample #1.

Sample #3 was measured 12 hours later at 35° C., and the
viable cell count of measurement 1 was 3.1x10?, the viable
cell count of measurement 2 was 2.9x10?, the viable cell
count of measurement 3 was 3.4x10%, and the mean value of
the viable cell counts was 3.1x107. Measurements were simi-
larly carried out 24 hours later, and the viable cell counts of
measurements 1 through 3 and the mean value thereof were
reduced to 10 or less.

Table 1 shows the results of measuring the viable cell
counts of the E. coli bacteria of sample #3 of comparative
example 2.

Sample #4 was used as a comparative example 3 of
example 1, wherein an antioxidant, an antibacterial, or other
additives were not included in the low-density polyethylene
film of the inner layer of the same three-layer structure plastic
sheet of sample #1. The viable cell counts of the E. coli
bacteria of sample #4 immediately after inoculation were the
same as measurements 1 through 3 and the mean value of
sample #1.

Sample #3 was measured 12 hours later at 35° C., and the
viable cell count of measurement 1 was 2.8x10°, the viable
cell count of measurement 2 was 2.6x10°, the viable cell
count of measurement 3 was 3.0x105, and the mean value of
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the viable cell counts was 2.8x10°. Measurements were simi-
larly carried out 24 hours later, and the viable cell count of
measurement 1 was 1.4x107, the viable cell count of mea-
surement 2 was 1.4x10’, the viable cell count of measurement
3 was 1.3x107, and the mean value of the viable cell counts
was 1.4x107.

Table 1 shows the results of measuring the viable cell count
of'the E. coli bacteria of sample #4 of comparative example 3.

Example 2

Test pieces of the present invention were prepared as
sample #1 using the three-layer structure plastic sheet of the
second embodiment shown in FIG. 2 having a size of about 50
mmx50 mm, and in which a polyethylene film having a thick-
ness of about 0.1 mm was used as the inner layer, a polyvinyl
alcohol film having a thickness of about 0.012 mm and high
gas barrier properties was used as the intermediate layer, and
a polypropylene film having a thickness of 0.020 mm was
used as the outer layer to form a three-layer structure sheet
having an overall thickness 0f0.132 mm. A low-density poly-
ethylene film was used as the polyethylene film of the inner
layer, and 5 parts by weight of catechin as the antioxidant and
5 parts by weight of a silver-ion antibacterial as the antibac-
terial per 100 parts by weight of the polyethylene film were
dispersed and added in the low-density polyethylene film.
FIG. 2 schematically shows the state in which the 5 parts by
weight of the antioxidant and the 5 parts by weight of the
antibacterial have been dispersed and added in the polyeth-
ylene film as the inner layer.

A test method that conforms to “JIS Z2801 (relavant to
antibacterial products, antibacterial test method, and antibac-
terial effect)” was used in the same fashion as example 1
described above. Staphylococcus aureus bacteria were
seeded as the test bacteria on one surface of the polyethylene
film that is in contact with storage matter. After inoculation, a
viable cell count of 1.2x10° in measurement 1, a viable cell
count of 1.5x10° in measurement 2, a viable cell count of
1.2x10° in measurement 3, and a viable cell count of 1.3x10°
as a mean value were measured for each test piece. Sampling
was carried out 12 and 24 hours later.

Sample #1 was measured 12 hours later at 35° C., and the
viable cell count was reduced to less than 10 as a mean value
of measurements 1 through 3. Measurement was similarly
carried out 24 hours later and a viable cell count was essen-
tially undetected.

Table 1 shows the results of measuring the viable cell
counts of the Staphylococcus aureus bacteria of sample #1 of
example 2.

Sample #2 was used as a comparative example 4 of
example 2, wherein 10 parts by weight of a silver-ion anti-
bacterial were dispersed and admixed as an antibacterial per
100 parts by weight of the polyethylene film in the low-
density polyethylene film of the inner layer of the same three-
layer structure plastic sheet of sample #1. The viable cell
counts of the Staphylococcus aureus bacteria of sample #2
immediately after inoculation were the same as measure-
ments 1 through 3 and the mean value of sample #1.
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Sample #2 was measured 12 hours later at 35° C., and the
viable cell count of measurement 1 was reduced to less than
100, the viable cell count of measurement 2 was reduced to
less than 90, the viable cell count of measurement 3 was
reduced to less than 100, and the mean value of the viable cell
counts was reduced to less than 100. Measurements were
similarly carried out 24 hours later, and the viable cell counts
of'measurements 1 through 3 and the mean value thereof were
reduced to 10 or less.

Table 1 shows the results of measuring the viable cell
counts of the Staphylococcus aureus bacteria of sample #2 of
comparative example 4.

Sample #3 was used as a comparative example 5 of
example 2, wherein 10 parts by weight of a catechin were
dispersed and admixed as an antioxidant per 100 parts by
weight of the polyethylene film in the low-density polyethyl-
ene film of the inner layer of the same three-layer structure
plastic sheet of sample #1. The viable cell counts of the
Staphylococcus aureus bacteria of sample #3 immediately
after inoculation were the same as measurements 1 through 3
and the mean value of sample #1.

Sample #3 was measured 12 hours later at 35° C., and the
viable cell count of measurement 1 was measured to be 1.8x
107, the viable cell count of measurement 2 was measured to
be 1.6x10?, the viable cell count of measurement 3 was mea-
sured to be 1.6x10?, and the mean value of the viable cell
counts was measured to be 1.7x10°. Measurements were
similarly carried out 24 hours later, and the viable cell counts
of'measurements 1 through 3 and the mean value thereof were
reduced to 10 or less.

Table 1 shows the results of measuring the viable cell
counts of the Staphylococcus aureus bacteria of sample #3 of
comparative example 5.

Sample #4 was used as a comparative example 6 of
example 2, wherein an antioxidant, an antibacterial, or other
additives were not included in the low-density polyethylene
film of the inner layer of the same three-layer structure plastic
sheet of sample #1. The viable cell counts of the Staphylo-
coccus aureus bacteria of sample #4 immediately after inocu-
lation were the same as measurements 1 through 3 and the
mean value of sample #1.

Sample #4 was measured 12 hours later at 35° C., and the
viable cell count of measurement 1 was measured to be 1.6x
10%, the viable cell count of measurement 2 was measured to
be 1.4x105, the viable cell count of measurement 3 was mea-
sured to be 1.2x10, and the mean value of the viable cell
counts was measured to be 1.4x10°. Measurements were
similarly carried out 24 hours later, and the viable cell count
of measurement 1 was measured to be 2.5x10°, the viable cell
count of measurement 2 was measured to be 2.2x10°, the
viable cell count of measurement 3 was measured to be 2.3x
10°, and the mean value of the viable cell counts was mea-
sured to be 2.3x10°.

Table 1 shows the results of measuring the viable cell
counts of the Staphylococcus aureus bacteria of sample #4 of
comparative example 6.

TABLE 1
Viable cell count per test piece
Measurement ~ Measurement ~— Measurement Mean
Test bacteria Measurement Test piece 1 2 3 value
E. coli Immediately 24 x10° 2.6 x 10° 2.5 % 10° 25%x10°

after inoculation
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TABLE 1-continued
Viable cell count per test piece
Measurement ~ Measurement — Measurement Mean
Test bacteria Measurement Test piece 1 2 3 value
12 hours later Sample #1 <10 <10 <10 <10
at35°C. Sample #2 <80 <70 <90 <80
Sample #3 3.1 x 107 2.9 x 102 3.4 % 102 3.1 x 107
Sample #4 2.8 x 10¢ 2.6 x 106 3.0x 106 2.8 x 10¢
24 hours later Sample #1 — — — —
at35°C. Sample #2 <10 <10 <10 <10
Sample #3 <10 <10 <10 <10
Sample #4 1.4x107 1.4x107 1.3x 107 1.4x107
Staphylococcus Immediately 1.2x10° 1.5x10° 1.2x 10° 1.3x10°
aureus after inoculation
12 hours later Sample #1 <10 <10 <10 <10
at35°C. Sample #2 <100 <90 <100 <100
Sample #3 1.8x 102 1.6 x 102 1.6 x 102 1.7x10%
Sample #4 1.6 x 10° 1.4 x 106 1.2x 106 1.4x10°
24 hours later Sample #1 — — — —
at35°C. Sample #2 <10 <10 <10 <10
Sample #3 <10 <10 <10 <10
Sample #4 2.5x10° 2.2x10¢ 2.3 % 10¢ 2.3x10°
Example 3 7 was measured 24 hours later at 35° C., and the viable cell

Test pieces of the present invention were prepared as
sample #1 using the three-layer structure plastic sheet of the
second embodiment shown in FIG. 2 having a size of about 50
mmx50 mm, and in which a polyethylene film having a thick-
ness of about 0.1 mm was used as the inner layer, a polyvinyl
alcohol film having a thickness of about 0.012 mm and high
gas barrier properties was used as the intermediate layer, and
a polypropylene film having a thickness of 0.020 mm was
used as the outer layer to form a three-layer structure sheet
having an overall thickness 0f0.132 mm. A low-density poly-
ethylene film was used as the polyethylene film of the inner
layer, and 5 parts by weight of catechin as the antioxidant and
5 parts by weight of a silver-ion antibacterial as the antibac-
terial per 100 parts by weight of the polyethylene film were
dispersed and added in the low-density polyethylene film.
FIG. 2 schematically shows the state in which the 5 parts by
weight of the antioxidant and the 5 parts by weight of the
antibacterial have been dispersed and added in the polyeth-
ylene film as the inner layer.

A test method that conforms to “JIS 72801 (relevant to
antibacterial products, antibacterial test method, and antibac-
terial effect)” was used in the same fashion as example 1
described above. E. coli bacteria were seeded as the test
bacteria on one surface of the polyethylene film that is in
contact with storage matter. After inoculation, a viable cell
count of 2.3x10° was measured for each test piece. Sampling
was carried out 24 hours later.

Sample #1 was measured 24 hours later at 35° C., and the
viable cell count was reduced to less than 10.

Table 1 shows the results of measuring the viable cell
counts of the F. coli bacteria of sample #1 of example 3.

Used as a comparative example 7 of example 3 was a test
piece using two-layer structure plastic sheet having a size of
about 50 mmx50 mm, and in which a polyethylene film
having a thickness of about 0.1 mm was used as the inner
layer, and a nylon film having a thickness of about 0.015 mm
was used as the outer layer to form a two-layer structure sheet
having an overall thickness 0f 0.115 mm. An antioxidant, an
antibacterial, or other additives were not included in the poly-
ethylene film of the inner layer. The viable cell count of the E.
coli bacteria of comparative example 7 immediately after
inoculation was the same as sample #1. Comparative example
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count of the E. coli bacteria increased to 1.3x107 to 1.5x107.
Table 2 shows the results of measuring the viable cell
counts of the E. coli bacteria of comparative example 7.

Example 4

Test pieces of the present invention were prepared as
sample #1 using the three-layer structure plastic sheet of the
second embodiment shown in FIG. 2 having a size of about 50
mmx50 mm, and in which a polyethylene film having a thick-
ness of about 0.1 mm was used as the inner layer, a polyvinyl
alcohol film having a thickness of about 0.012 mm and high
gas barrier properties was used as the intermediate layer, and
a polypropylene film having a thickness of 0.020 mm was
used as the outer layer to form a three-layer structure sheet
having an overall thickness 0f0.132 mm. A low-density poly-
ethylene film was used as the polyethylene film of the inner
layer, and 5 parts by weight of catechin as the antioxidant and
5 parts by weight of a silver-ion antibacterial as the antibac-
terial per 100 parts by weight of the polyethylene film were
dispersed and added in the low-density polyethylene film.

A test method that conforms to “JIS 72801 (relevant to
antibacterial products, antibacterial test method, and antibac-
terial effect)” was used in the same fashion as example 1
described above. Staphylococcus aureus bacteria were
seeded as the test bacteria on one surface of the polyethylene
film that is in contact with storage matter. After inoculation, a
viable cell count of 1.3x10° was measured for each test piece.
Sampling was carried out 24 hours later.

Sample #1 was measured 24 hours later at 35° C., and the
viable cell count was reduced to less than 10.

Table 2 shows the results of measuring the viable cell
counts of the Staphylococcus aureus bacteria of sample #1 of
example 4.

Used as a comparative example 8 of example 4 was a test
piece using two-layer structure plastic sheet having a size of
about 50 mmx50 mm, and in which a polyethylene film
having a thickness of about 0.1 mm was used as the inner
layer, and a nylon film having a thickness of about 0.015 mm
was used as the outer layer to form a two-layer structure sheet
having an overall thickness of 0.115 mm. An antioxidant, an
antibacterial, or other additives were not included in the poly-
ethylene film of the inner layer. The viable cell count of the
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Staphylococcus aureus bacteria of comparative example 8
immediately after inoculation was the same as sample #1.

Comparative example 8 was measured 24 hours later at 35°
C., and the viable cell count of the Staphylococcus aureus
bacteria increased to 2.0x10° to 2.6x10°.

Table 2 shows the results of measuring the viable cell
counts of the Staphylococcus aureus bacteria of comparative
example 8.

TABLE 2
Viable cell count
Test bacteria Measurement Test piece per test piece
E. coli Immediately after 23x10°
inoculation
24 hours later at ~ Sample #1 <10
35°C. Polyethylene 1.3x10" to
film + 1.5x 107
nylon film
Staphylococcus Immediately after 1.3x10°
aureus inoculation
24 hours later at ~ Sample #1 <10
35°C. Polyethylene 2.0 x 10°to
film + 2.6 x 108
nylon film
Example 5

Packaging containers were made from the three-layer
structure plastic sheet of the second embodiment shown in
FIG. 2 as test packaging containers of the present invention.
The packaging containers made of sample #1 had abag size of
about 30 cm verticalxabout 50 cm horizontal, wherein a poly-
ethylene film having a thickness of about 0.1 mm was used as
the inner layer, a polyvinyl alcohol film having a thickness of
about 0.012 mm and high gas barrier properties was used as
the intermediate layer, and a polypropylene film having a
thickness of 0.020 mm was used as the outer layer to form a
three-layer structure sheet having an overall thickness of
0.132 mm. A low-density polyethylene film was used as the
polyethylene film of the inner layer, and 5 parts by weight of
catechin as the antioxidant and 5 parts by weight of a silver-
ion antibacterial as the antibacterial per 100 parts by weight of
the polyethylene film were dispersed and added in the low-
density polyethylene film.

A testing method was used in which a raw tuna block of
about 7 kg is stored in the packaging container made of
sample #1, and the viable cell count of bacteria per gram of
raw tuna was measured. A sample was taken at the start, and
24-, 48-, and 72-hours later.

A viable cell count of less than 10 per gram of raw tuna
was measured immediately after the start of the test at 10° C.
to 15° C. The viable cell count declined slightly 24 hours after
the start. The viable cell count had increased by a small
amount 48 hours later, but the reduced viable cell count was
maintained in comparison with the start, and the viable cell
count was measured 72 hours later to be about 10".

FIG. 4 shows the result of measuring the viable cell count
of the bacteria in the raw tuna stored in the packaging con-
tainer made of sample #1 of example 5.

Common packaging bags for raw fish, meats, and the like
having substantially the same size as the packaging contain-
ers made from sample #1 were made from a polycarbonate
sheet having a thickness of 0.1 mm without the use of an
antioxidant, an antibacterial, or another additive. These bags
were used as comparative example 9 of example 5. A testing
method was used in which a raw tuna block of about 7 kg is

10

15

20

25

30

35

40

45

50

55

60

65

14

stored in comparative example 9 in the same fashion as the
packaging container made of sample #1, and the viable cell
count of bacteria per gram of raw tuna was measured. A
sample was taken at the start, and 24-, 48-, and 72-hours later.

A viable cell count of less than 10" per gram of raw tuna
was measured immediately after the start of the test at 10° C.
to 15° C. The viable cell count was measured and found to be
substantially the same as the case of #1 packaging container,
was found 24 hours later to be substantially the same count as
at the start, and was found to have increased slightly to about
10! 48 hours later. However, 72 hours later the viable cell
count was measured and found to have rapidly increased to
between 10° and 10,

FIG. 4 shows the result of measuring the viable cell count
of the bacteria in the raw tuna stored in the comparative
example 9.

Common packaging bags for raw fish, meats, and the like
having substantially the same size as the packaging contain-
ers made from sample #1 were made from a polyvinyl chlo-
ride sheet having a thickness of 0.1 mm without the use of an
antioxidant, an antibacterial, or another additive. These bags
were used as comparative example 10 of example 5. A testing
method was used in which a raw tuna block of about 7 kg is
stored in comparative example 10 in the same fashion as the
packaging container made of sample #1, and the viable cell
count of bacteria per gram of raw tuna was measured. A
sample was taken at the start, and 24-, 48-, and 72-hours later.

A viable cell count of less than 10" per gram of raw tuna
was measured immediately after the start of the test at 10° C.
to 15° C., and was found to be substantially the same as the
case of the packaging container made from sample #1. The
viable cell count was found 24 hours later to have increased
slightly to 10" to 10?, and was found to have increased rapidly
to between 10° and 10* 48 hours later and then to between 10°
and 10° 72 hours later.

FIG. 4 shows the result of measuring the viable cell count
of the bacteria in the raw tuna stored in the comparative
example 10.

Example 6

Example 6 is a measurement test of bacteria carried out at
10° C. 10 20° C. in contrast to the measurement test of bacteria
carried out at 10° C. to 15° C. in example 5. The test-pack-
aging container, test method, and sampling of the present
invention were otherwise the same as example 5.

A viable cell count of less than 10" per gram of raw tuna
was measured immediately after the start of the test at 10° C.
to 20° C. and was found to have slightly increased to 10" to
10%. However, the viable cell count was found to have
increased to 10% to 10° 48 hours later and to 10* to 10° 72
hours later.

FIG. 5 shows the result of measuring the viable cell count
of the bacteria in the raw tuna stored in the packaging con-
tainer made from sample #1 of example 6.

Comparative example 11 of example 6 is a measurement
test of bacteria carried out at 10° C. to 20° C. in contrast to the
measurement test of bacteria carried outat 10°C. to 15° C. in
comparative example 9 of example 5. The parameters were
otherwise the same as comparative example 9 of example 5.

A viable cell count of less than 10" per gram of raw tuna
was measured immediately after the start of the test at 10° C.
to 20° C. and was found to be substantially the same as the
case of the packaging container made from sample #1. The
viable cell count was found 24 hours later to have increased
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slightly to 10" to 10?, and was found to have increased rapidly
to between 10° and 10* 48 hours later and then to between 10°
and 10° 72 hours later.

FIG. 5 shows the result of measuring the viable cell count
of the bacteria in the raw tuna stored in the comparative
example 11.

Comparative example 12 of example 6 is a measurement
test of bacteria carried out at 10° C. to 20° C. in contrast to the
measurement test of bacteria carried outat 10°C.to 15° C. in
comparative example 10 of example 5. The parameters were
otherwise the same as comparative example 10 of example 5.

A viable cell count of less than 10" per gram of raw tuna
was measured immediately after the start of the test at 10° C.
to 20° C. and was found to be substantially the same as the
case of the packaging container made from sample #1. The
viable cell count was found 24 hours later to have increased
slightly to 10® to 10*, and was found to have increased rapidly
to between 10° and 10° 48 hours later and then to between 10°
and 107 72 hours later.

FIG. 5 shows the result of measuring the viable cell count
of the bacteria in the raw tuna stored in the comparative
example 12.

Example 7

Test packaging containers of the present invention were
prepared as packaging containers made form sample #1 using
the three-layer structure plastic sheet of the second embodi-
ment shown in FIG. 2 having a size of about 15 cmx25 cm,
and in which a polyethylene film having a thickness of about
0.1 mm was used as the inner layer, a polyvinyl alcohol film
having a thickness of about 0.012 mm and high gas barrier
properties was used as the intermediate layer, and a polypro-
pylene film having a thickness of 0.020 mm was used as the
outer layer to form a three-layer structure sheet having an
overall thickness of 0.132 mm. A low-density polyethylene
film was used as the polyethylene film of the inner layer, and
5 parts by weight of catechin as the antioxidant and 5 parts by
weight of a silver-ion antibacterial as the antibacterial per 100
parts by weight of the polyethylene film were dispersed and
added in the low-density polyethylene film. The testing
method was carried out by storing about 100 g of raw meat in
a sealed packaging container made from sample #1, placing
the sealed packaging container made from sample #1 in a
sealed container having a height and width of about 30 cm,
and using a detecting tube to measure the amount of trans-
mitted hydrogen sulfide as one type of decay gas transmitted
from the packaging container made from sample #1 in the
larger sealed container. Sampling was carried out from the
first to eighth day.

The amount of transmitted hydrogen sulfide at room tem-
perature was measured and found to be a numerical value of
0 in terms of concentration (ppm) for the entire period of the
first to eighth day.

FIG. 6 shows the results of measuring the amount of trans-
mitted hydrogen sulfide using the detecting tube of example
7.

Common packaging bags for raw fish, meats, and the like
having substantially the same size as the packaging contain-
ers made from sample #1 were made from a polyvinyl chlo-
ride sheet having a thickness of 0.2 mm without the use of an
antioxidant, an antibacterial, or another additive. These bags
were used as comparative example 13 of example 7. The
testing method and sampling were carried out in the same
fashion as example 7.

The amount of transmitted hydrogen sulfide at room tem-
perature was measured and found to be concentration of 0
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ppm for the first to fitth day, 0.3 ppm on the seventh day, and
about 1.25 ppm on the eighth day.

FIG. 6 shows the results of measuring the amount of trans-
mitted hydrogen sulfide using the detecting tube of compara-
tive example 13.

Common packaging bags for raw fish, meats, and the like
having substantially the same size as the packaging contain-
ers made from sample #1 were made using a polyethylene
film having a thickness of about 0.06 mm as the inner layer
and a nylon film having a thickness of about 0.005 mm as the
outer layer to form a two-layer structure plastic sheet having
an overall thickness of 0.065 mm without the use of an anti-
oxidant, an antibacterial, or another additive. These bags were
used as comparative example 14 of example 7. The testing
method and sampling were carried out in the same fashion as
example 7.

The amount of transmitted hydrogen sulfide at room tem-
perature was measured and found to be concentration of 0
ppm for the first and second day, about 3.5 ppm on the third
day, about 11 ppm on the fourth day, about 17.5 ppm on the
fifth day, about 25 ppm on the seventh day, and about 16 ppm
on the eighth day.

FIG. 6 shows the results of measuring the amount of trans-
mitted hydrogen sulfide using the detecting tube of compara-
tive example 14.

Common packaging bags for raw fish, meats, and the like
having substantially the same size as the packaging contain-
ers made from sample #1 were made using a polyethylene
film having a thickness of about 0.05 mm without the use of
an antioxidant, an antibacterial, or another additive. These
bags were used as comparative example 15 of example 7. The
testing method and sampling were carried out in the same
fashion as example 7.

The amount of transmitted hydrogen sulfide at room tem-
perature was measured and found to be concentration of 0
ppm for the first and second day, about 1.7 ppm on the third
day, about 18.1 ppm on the fourth day, about 100 ppm on the
fifth day, about 400 ppm on the seventh day, and about 300
ppm on the eighth day.

FIG. 6 shows the results of measuring the amount of trans-
mitted hydrogen sulfide using the detecting tube of compara-
tive example 15.

Example 8

A packaging container made from sample No 1 wasused as
a test packaging container of the present invention, of which
a bag was made from a three-layer structure plastic sheet of
second embodiment shown in FIG. 2 and had a size of about
15 cm longxabout 25 cm wide and whole thickness of the
three-layer structure sheet of about 0.132 mm, consisting of
an inner layer of an about 0.1 mm thick polyethylene film, an
intermediate layer of an about 0.012 mm thick high gas bar-
rier polyvinyl alcohol film and an outer layer of an about
0.020 mm thick polypropylene film. A low-density polyeth-
ylene film was used as an inner layer of a polyethylene film
and contained 5 parts by weight of catechin as an antioxidant
and 5 parts by weight of a silver ion-type antibacterial as an
antibacterial relative to 100 parts by weight of a polyethylene
film, which were dispersed to mix in the low-density poly-
ethylene film.

A test method involved packing about 100 g of raw meats
in a packaging container made from sample #1 and further
placing a sealed packaging container made from sample #1 in
a container having a length, width, and height of about 30 cm
to measure with GCMS (Gas Chromatograph Mass Spec-
trometer) an amount of dimethy] disulfide, 2-butanone, dim-



US 9,056,711 B2

17

ethyl sulfide, ethanol and methylmercaptan as types of
decomposed components transmitted through the packaging
container made from sample #1 in the larger sealed container.
Sampling was performed on first to eighth days.

An amount of the decay components transmitted at ambi-
ent temperature was zero as a detected amount of the decay
components over the entire period of first to eighth days.

FIG. 7 shows the results of measuring the amount of trans-
mitted decay components noted above using the GCMS mea-
surement of example 8.

A common packaging bag for raw fishes and meats was
used as comparative example 16 against example 8, of which
a bag was made from an about 0.2 mm thick polyvinyl chlo-
ride sheet not containing an additive such as an antioxidant or
antibacterial and had roughly the same size as a packaging
container made from sample #1. A test method and sampling
were similar to those in example 8.

An amount of the above decomposed components trans-
mitted at ambient temperature was measured to give an
amount of decomposed components detected to be 0 on first
day, about 180 on second day, about 300 on third day, about
380 on fourth day, about 500 on fifth day and about 800 on
seventh and eighth days.

FIG. 7 shows the results of measuring the amount of trans-
mitted decay components noted above using the GCMS mea-
surement of comparative example 16.

A common packaging bag for raw fishes and meats was
used as comparative example 17 against example 8, of which
a bag was made from a two-layer structure plastic sheet and
whole thickness of about 0.065 mm, consisting of an about
0.06 mm thick polyethylene film as an inner layer and an
about 0.005 mm thick nylon film as an outer layer but not
containing an additive such as an antioxidant or antibacterial
in the inner layer of the polyethylene film and had roughly the
same size as a packaging container made from sample #1.
Test methods and sampling were similar to those in example
8.

An amount of the above decomposed components trans-
mitted at ambient temperature was measured to give an
amount of decomposed components detected to be 0 on first
day, about 250 on second day, about 500 on third day, about
550 on fourth day, about 480 on fifth day, about 630 on
seventh and about 620 on eighth days.

FIG. 7 shows the results of measuring the amount of trans-
mitted decay components noted above using the GCMS mea-
surement of comparative example 17.

A common packaging bag for raw fishes and meats was
used as comparative example 18 against example 8, of which
a bag was made from an about 0.05 mm thick polyethylene
film not containing an additive such as an antioxidant or
antibacterial and had roughly the same bag size as a packag-
ing container made from sample #1. Test methods and sam-
pling were similar to those in example 8.

An amount of the above decomposed components trans-
mitted at ambient temperature was measured to give an
amount of decomposed components detected to be 0 on first
day, about 260 on second day, about 550 on third day, about
600 on fourth day, about 1300 on fifth day, about 3500 on
seventh day and about 4000 on eighth day.

FIG. 7 shows the results of measuring the amount of trans-
mitted decay components noted above using the GCMS mea-
surement of comparative example 18.

Example 9

A packaging container made from sample #1 wasused as a
test packaging container of the present invention, of which a
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bag was made from a three-layer structure plastic sheet of
second embodiment shown in FIG. 2 and had a size of about
30 cm longxabout 50 cm wide and whole thickness of the
three-layer structure sheet of about 0.132 mm, consisting of
an inner layer of an about 0.1 mm thick polyethylene film, an
intermediate layer of an about 0.012 mm thick high gas bar-
rier polyvinyl alcohol film, an outer layer of an about 0.020
mm thick polypropylene film. A low-density polyethylene
film was used as an inner layer of a polyethylene film and
contained 5 parts by weight of catechin as an antioxidant and
5 parts by weight of a silver ion-type antibacterial as an
antibacterial relative to 100 parts by weight of a polyethylene
film, which were dispersed to mix in the low-density poly-
ethylene film.

A test method involved packing about 7 kg of raw tuna
blocks in a packaging container made from sample #1 and
measuring a K-value indicative of freshness of raw tuna.
Sampling was performed after 72 hours.

A K-value indicates a total amount of inosinic acid and
hypoxanthine relative to a total amount of adenosine diphos-
phate, adenosine monophosphate, inosinic acid and hypox-
anthine as a metabolite of adenosine triphosphate and it is
believed that raw fishes and meats are generally edible in a
raw state when a K-value is below 20%, cooked products are
edible when 20% or higher and materials are not suitable as
food when 50% or higher.

A K-value of about 10% was determined in raw tuna blocks
kept at 10° C. to 15° C. after 72 hours.

FIG. 8 shows the results of measuring the K-values in raw
tuna stored in a packaging container made from sample #1 in
example 9.

A common packaging bag for raw fishes and meats was
used as comparative example 19 against example 9, of which
a bag was made from an about 0.1 mm thick polycarbonate
sheet not containing an additive such as an antioxidant or
antibacterial and had roughly the same size as a packaging
container made from sample #1. A test method involves pack-
ing about 7 kg of raw tuna blocks in a packaging container in
comparative example 19 similar to that made from sample #1
and measuring a K-value indicative of freshness of raw tuna.
Sampling was performed after 72 hours.

A K-value of about 36% was determined in raw tuna blocks
kept at 10° C. to 15° C. after 72 hours.

FIG. 8 shows the results of measuring the K-values in raw
tuna stored in a packaging container made from sample #1 in
comparative example 19.

A common packaging bag for raw fishes and meats was
used as comparative example 20 against example 9, of which
a bag was made from an about 0.1 mm thick polyvinyl chlo-
ride sheet not containing an additive such as an antioxidant or
antibacterial and had roughly the same size as a packaging
container made from sample #1. A test method involved pack-
ing about 7 kg of raw tuna blocks in a packaging container in
comparative example 20 similar to that made from sample #1
and measuring a K-value indicative of freshness of raw tuna.
Sampling was performed after 72 hours.

A K-value of about 75% was determined in raw tuna blocks
kept at 10° C. to 15° C. after 72 hours.

FIG. 8 shows the results of measuring the K-values in raw
tuna stored in a packaging container made from sample #1 in
comparative example 20.

INDUSTRIAL APPLICABILITY

The present invention is suitably for use in maintaining the
freshness of raw fish and meats and the storage and transport
thereof over a long period of time.
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The invention claimed is:

1. A packaging container in the form of a sealable bag
formed using a plastic film laminate three-layer sheet includ-
ing a polyvinyl alcohol film layer having gas barrier proper-
ties with a polyethylene film layer on one side thereof and a
polypropylene film layer on the other side thereof, wherein
the polyethylene film layer contains 1 to 20 parts by weight
collectively of an antioxidant and an antibacterial per 100
parts by weight of the polyethylene film, wherein the poly-
ethylene film layer forms an inner surface of the packaging
container, wherein the polyethylene film layer is configured
to permit the antioxidant and the antibacterial to be bled out
onto an exposed surface of the polyethylene film layer such
that the antioxidant is effective for suppressing activity of
aerobic bacteria by reducing oxygen in an interior of the
sealable bag and the antibacterial is effective for suppressing
proliferation of microorganisms on storage materials sealed
within the sealable bag and directly contacted by the polyeth-
ylene film layer, without compromising properties of the
polyethylene film, wherein the polyethylene layer consists
essentially of polyethylene, the antioxidant and the antibac-
terial, and wherein said antioxidant is catechin and said anti-
bacterial is a silver-ion antibacterial.

2. The packaging container according to claim 1, wherein
the three-layer structure plastic sheet has the thickness of the
polyethylene film layer set to 50 to 200 um, the thickness of
the polyvinyl alcohol film layer set to 12 to 30 um and the
thickness of the polypropylene film layer set to 15 to 50 um.

3. The packaging container according to claim 1, wherein
the sealable bag is configured to be flattened and thinly folded
when storage matter is not being stored therein.

4. The packaging container according to claim 1, wherein
the polyvinyl alcohol film layer has an oxygen gas transmis-
sivity of =1.0 cc/m*-d-atm.

5. The packaging container according to claim 1, wherein
the polyethylene film layer has a content ratio of the antibac-
terial and the antioxidant in a range of 1:1/100 to 1/100 in
terms of antibacterial to antioxidant.

6. The packaging container according to claim 5, wherein
the sealable bag is configured to be flattened and thinly folded
when storage matter is not being stored therein.

7. A packaging container in the form of a sealable bag
formed using a plastic film laminate comprising a polyvinyl
alcohol film layer and a polyethylene film layer on one side of
the polyvinyl alcohol film layer, the polyvinyl alcohol film
layer having gas barrier properties, and the polyethylene film
layer forms an inner surface of the packaging container and
contains 1 to 20 parts by weight collectively of an antioxidant
and an antibacterial per 100 parts by weight of the polyeth-
ylene film, wherein said antioxidant is catechin and said
antibacterial is a silver-ion antibacterial and the polyethylene
film layer is configured to permit the antioxidant and the
antibacterial to be bled out onto an exposed surface of the
polyethylene film layer such that the antioxidant is effective
for suppressing activity of aerobic bacteria by reducing oxy-
gen in an interior of the sealable bag and the antibacterial is
effective for suppressing proliferation of microorganisms on
storage materials sealed within the sealable bag and directly
contacted by the polyethylene film layer, without compromis-
ing properties of the polyethylene film, and wherein the poly-
ethylene layer consists essentially of polyethylene, the anti-
oxidant and the antibacterial.

8. The packaging container according to claim 7, wherein
the polyethylene film layer has a content ratio of the antibac-
terial and the antioxidant in a range of 1:1/100 to 1/100 in
terms of antibacterial to antioxidant.
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9. The packaging container according to claim 7, wherein
the polyvinyl alcohol film layer has an oxygen gas transmis-
sivity of 1.0 cc/m?-d-atm.

10. The packaging container according to claim 7, wherein
the thickness of the polyethylene film layer set to 50 to 200
um, the thickness of the polyvinyl alcohol film layer set to 12
to 30 pum, and the thickness of the plastic film laminate is 62
to 220 pm, and wherein the sealable bag is configured to be
flattened and thinly folded when storage matter is not being
stored therein.

11. A packaging container in the form of a sealable bag
formed using a plastic film laminate three-layer sheet includ-
ing a polyvinyl alcohol film layer having gas barrier proper-
ties with a polyethylene film layer on one side thereof and a
polypropylene film layer on the other side thereof, wherein
the polyethylene film layer contains 1 to 20 parts by weight
collectively of an antioxidant, an antibacterial, and a preser-
vative per 100 parts by weight of the polyethylene film,
wherein the polyethylene film layer forms an inner surface of
the packaging container, wherein the polyethylene film layer
is configured to permit the antioxidant and the antibacterial to
be bled out onto an exposed surface of the polyethylene film
layer such that the antioxidant is effective for suppressing
activity of aerobic bacteria by reducing oxygen in an interior
of the sealable bag and the antibacterial is eftective for sup-
pressing proliferation of microorganisms on storage materi-
als sealed within the sealable bag and directly contacted by
the polyethylene film layer, without compromising properties
of'the polyethylene film, wherein the polyethylene layer con-
sists essentially of polyethylene, the antioxidant, the antibac-
terial, and the preservative, and wherein said antioxidant is
catechin and said antibacterial is a silver-ion antibacterial.

12. The packaging container according to claim 11,
wherein the polyethylene film layer is configured to also
permit the preservative to also be bled out onto the exposed
surface of the polyethylene film layer.

13. The packaging container according to claim 11,
wherein the thickness of the polyethylene film layer set to 50
to 200 um, the thickness of the polyvinyl alcohol film layer set
to 12 to 30 pm, and the thickness of the polypropylene film
layer set to 15 to 50 um, and wherein the sealable bag is
configured to be flattened and thinly folded when storage
matter is not being stored therein.

14. The packaging container according to claim 11,
wherein the polyethylene film layer has a content ratio of the
antioxidant, the antibacterial, and the preservative in a range
0f1:1/10to 1:10 in terms of the sum of the antioxidant and the
bacterial to the preservative.

15. The packaging container according to claim 11,
wherein the polyvinyl alcohol film layer has an oxygen gas
transmissivity of 1.0 cc/m>-d-atm.

16. A packaging container in the form of a sealable bag
formed using a plastic film laminate comprising a polyvinyl
alcohol film layer and a polyethylene film layer on one side of
the polyvinyl alcohol film layer, the polyvinyl alcohol film
layer having gas barrier properties, and the polyethylene film
layer forms an inner surface of the packaging container and
contains 1to 20 parts by weight collectively of an antioxidant,
an antibacterial, and a preservative per 100 parts by weight of
the polyethylene film, wherein said antioxidant is catechin
and said antibacterial is a silver-ion antibacterial and the
polyethylene film layer is configured to permit the antioxi-
dant and the antibacterial to be bled out onto an exposed
surface of the polyethylene film layer such that the antioxi-
dant is effective for suppressing activity of aerobic bacteria by
reducing oxygen in an interior of the sealable bag and the
antibacterial is effective for suppressing proliferation of
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microorganisms on storage materials sealed within the seal-
able bag and directly contacted by the polyethylene film layer,
without compromising properties of the polyethylene film,
and wherein the polyethylene layer consists essentially of
polyethylene, the antioxidant, the antibacterial, and the pre-
servative.

17. The packaging container according to claim 16,
wherein the polyethylene film layer has a content ratio of the
antioxidant, the antibacterial, and the preservative in a range
0f1:1/10to 1:10 in terms of the sum of the antioxidant and the
bacterial to the preservative.

18. The packaging container according to claim 16,
wherein the thickness of the polyethylene film layer set to 50
to 200 um, the thickness of the polyvinyl alcohol film layer set
to 12 to 30 pum, and the thickness of the plastic film laminate
is 62 to 220 pm, and wherein the sealable bag is configured to
be flattened and thinly folded when storage matter is not being
stored therein.

19. The packaging container according to claim 16,
wherein the polyvinyl alcohol film layer has an oxygen gas
transmissivity of =1.0 cc/m>-d-atm.
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